the unique challenges they face in enhancing patient safety.
Prior studies of rural hospitals cite several factors that may affect implementation of HAI prevention initiatives, including the lack of specialized staff, limited resources, and the low prevalence of infections. 5, 8, 9 In addition, studies have found that rural hospitals are more likely to be affected by resource-intensive regulations such as state-required mandatory reporting of HAI. 10, 11 However, most of these studies have focused on small (≤50 beds) or critical access hospitals.
Rural hospitals that are part of the Department of Veterans' Affairs (VA) were chosen as the setting for this study because they resemble both rural community hospitals and hospitals that are part of and must respond to larger, health care system mandates. Moreover, rural VA hospitals vary in size, including several facilities with more than 50 beds, thus also representing rural hospitals that might be considered medium to large in size. The purpose of this study was to understand the HAI prevention practices used by rural VA hospitals and the unique factors these hospitals face in implementing practices to prevent HAI.
Methods

Study Overview
This study used a sequential, mixed methods approach. 12 Survey data were collected and analyzed to document the infection prevention practices rural VA hospitals use and to inform the qualitative phases of this study. Phone interviews and site visits were then conducted to better understand how rural VA hospitals implement HAI prevention practices.
Sample Definition
Defining "rural" is challenging and highly variable within the literature. 13, 14 Our definition of "rural" is based, in part, on the Veterans Health Administration's (VHA) definition, which "is based partly on census tracts [population] and partly on counties [geographic areas]." 14 VHA's definition also takes into consideration the patient's travel time to VHA care facilities. More specifically, we used the classification process developed by Kaboli and Glasgow 15 that identified rural VA facilities using 3 distinct criteria: population density, patient's geographic location, and patient's travel time to a VHA care facility. Using this classification system, we identified a subset of VA hospitals from a larger study population 16 that was designated as "rural" according to at least one of their criteria. This subset of rural VA hospitals served as the basis for this study. Because we are using VHA's 14 rural definition and Kaboli and Glasgow's 15 classification scheme, VA hospitals designated as "rural" or "highly rural" on all 3 criteria were included as part of the study sample along with some VA hospitals that may be located in urban areas but serve a high proportion of veterans who reside in rural areas.
Data Collection
Survey Data. Data on infection prevention practice use were obtained through a survey (available in the online version of this article) of infection prevention coordinators that was sent to all VA hospitals with operating acute care beds (n = 119 hospitals) in March 2009. The survey was distributed following a modified Dillman approach, 17 with an initial survey mailed to the lead infection preventionist at each hospital, followed by a reminder letter at 2 weeks and a second mailed survey to those who had not responded after 4 weeks. Because our survey distribution coincided with H1N1 influenza pandemic activities, a third survey was mailed to any remaining nonresponders in June 2009. The survey included a series of questions about the frequency and use of different practices to prevent HAI, with a specific focus on prevention of catheter-associated urinary tract infection (CAUTI), ventilator-associated pneumonia (VAP), central-line associated bloodstream infection (CLABSI), and Methicillin-resistant Staphylococcus aureus (MRSA). In addition, we collected information about general hospital characteristics (eg, number of hospital and Intensive Care Unit [ICU] beds, academic affiliation), safety culture, administrative support for infection prevention, and the hospital's infection prevention program (eg, number of full-time equivalent infection preventionists, presence of a hospital epidemiologist).
From the initial sample of 119 VA hospitals, completed surveys were returned by 72 (response rate = 61%). Of the 72 returned surveys, we identified 22 as rural VA hospitals based on the criteria described above (see Table 1 ). We were not able to determine a specific response rate for the rural VA sample alone given slight differences in how the larger sample was derived for this study and the identification process used by Kaboli and Glasgow. 15 These differences were largely related to the merger of facilities as part of multihospital health care systems and the exclusion of facilities that provide primarily ambulatory, psychiatric, or long-term care.
Phone Interviews. Besides providing descriptive information about HAI prevention activities among VA hospitals (both rural and nonrural), survey data were also used to construct a phone interview guide. The interview guide questions were similar to the survey but were more open-ended and contained follow-up questions (or probes) to better understand the local context. For example, if the hospital indicated it was academically affiliated on the survey, this relationship and the impact on infection prevention activities were explored during the interviews. The survey data were also used to select a purposeful sample 12 of rural VA hospitals for phone interviews. We included only those VA hospitals that met our working definition of rural (defined above). We then used maximum variation among these rural VA hospitals based on a combination of the following characteristics: (1) (non-) presence of hospitalists; (2) (non-)academic affiliation; (3) use of various HAI practices (eg, antimicrobial urinary catheter); (4) geographic diversity; and (5) participation in an HAI collaborative. ( Table 2 ).
As such, our qualitative work included initially conducting 8 semistructured phone interviews with key informants at 4 rural VA hospitals (Table 3) . At each site, the local infection preventionist acted as our main contact and, through snowball sampling, 18 suggested additional staff to interview. After interviewing the infection preventionists at each of the hospitals, we selected 2 of the facilities that, based on preliminary data analysis, we believed to be the best potential candidates for site visits. However, before making a final determination, we conducted phone interviews with at least 1 additional staff member at each of the 2 sites. These interviews helped to provide additional information about any ongoing or planned HAI-related activities and to confirm our selection of these hospitals for site visits. Participants in the phone interviews represented practitioners from various disciplines in the hospital (see Table 3 ). Each phone interview lasted approximately 45 minutes and was audiorecorded and transcribed.
Site Visits. Based on prior experience, we have learned that being "onsite" provides a greater understanding of the context in which staff are working and conducting infection prevention activities. In addition, site visits provide an opportunity to conduct in-person interviews with a broad range of personnel, ranging from executive leadership to frontline clinicians.
Using the survey data and the phone interviews, we purposefully selected 19 2 of the 4 hospitals that varied the most on several characteristics to site visit (see Table 2 ). For example, although both hospitals indicated on the survey that they had hospitalists, data from the phone interviews suggested that the role of hospitalists in infection prevention was especially prominent at only one of the facilities. In addition to informing our site selection, survey and interview data were also used to develop locally tailored interview guides to facilitate further exploration of common as well as potentially unique issues across sites.
For the site visits, the infection preventionists again acted as our main point of contact and identified additional staff for us to interview. Both staff that did and did not participate in the phone interviews were included. We chose to include those who had participated in the phone interviews to follow-up on information they had previously provided. Individuals from all levels of the organization participated ensuring that various perspectives were well represented. We conducted a total of 19 semistructured interviews (Table 4) , which followed similar lines of inquiry as the telephone interviews but were focused on understanding the impact local contextual factors had on frequency and use of HAI prevention strategies. Each site visit interview lasted approximately In addition to the interviews, site visits provided the ability to experience the context health care providers were working in, the communities where these hospitals were located, and the potential difficulties they faced in providing care for rural veterans. Although this information was not part of our formal data collection, our observations helped in developing and refining the codes we used in our analysis.
Institutional review board approval was provided by the VA Ann Arbor Health Care System for all phases of data collection in this study.
Data Analysis
Analyses of the survey data were primarily descriptive. We examined general hospital characteristics as well as resources specific to infection prevention between rural VA hospitals as compared with their nonrural VA counterparts. We also compared the use of various infection prevention practices between rural and nonrural VA hospitals. Respondents were asked to rate the frequency of use for each practice on a scale from 1 to 5 (1 being never and 5 always). For our analysis, regular use was defined as receiving a rating of 4 or 5, indicating the practice is used always or almost always.
For our qualitative analysis, we (MH and CK) began coding each phone interview transcript (N = 8) using conventional content analysis. 20 These findings were used for the development of a preliminary codebook. Both preset and emergent categories were used in the development of the preliminary codebook of the phone interviews. Preset categories were based on survey results and interview guide questions. Emergent categories were based on participants' responses to interview questions that further elucidated the preset categories.
We then applied these preliminary codes to our site visit interviews (N = 19). The site visit interview data aided in further refinement of the codes, making the definitions more explicit. The research team then met to discuss the codebook and supporting data. 21 Using a reflexive process, 22 any disagreements were discussed and resolved among the research team through consensus. MH and CK then returned to the initial 8 phone interviews and applied the refined codes, thus ensuring coding consistency across all transcripts. NVivo9 (QSR International Pty Ltd, Doncaster, Victoria, Australia) aided in the management of the data.
We followed the qualitative analysis with analyzing the complete dataset (survey and interview results) using an embedded, concurrent design. 12 To better explain the survey responses, we compared them to the interview findings. This approach provided an enhanced picture of the survey results and allowed a more robust understanding of the issues rural VA hospitals face when implementing infection prevention practices. Table 1 shows that the rural VA hospitals responding to the survey had an average of 179 facility beds. However, the mean number of acute-care-only beds was 50, with 35% of facilities reporting they had 50 or more acute care beds, and the mean number of ICU beds was 8. Most of the facilities (77%) used hospitalists but only 50% reported affiliation with a medical school (compared with 86% of nonrural VA hospitals). The majority of rural VA hospitals (82%) indicated that support for infection prevention by administrative leadership was good to excellent. Yet, less than one-third had a hospital epidemiologist on staff. They had, on average, 1.2 full-time employee infection preventionists (compared to 2.3 among nonrural VA hospitals) but, only 50% had an infection preventionist who was certified in infection prevention.
Results
Survey Results
Survey results showed that most (≥90%) rural and nonrural VA hospitals were using key practices to prevent CLABSI (maximum sterile barriers and chlorhexidine site antisepsis; Figure 1 ) and VAP (semirecumbent positioning; Figure 2 ). Use of specific CAUTI prevention practices ( Figure 3 ) was reported by a lower percentage of rural VA hospitals, as compared to CLABSI and VAP, but this was also true of nonrural facilities. Active surveillance of MRSA was nearly universal (Figure 4) , while other MRSA-related practices were less commonly used by rural VA hospitals.
Interview Findings
In general, we found that, like nonrural hospitals, rural VA hospitals struggled with getting "buy-in" from staff, educating staff about needed changes for HAI prevention, and collecting data to track improvements. 23, 24 However, our qualitative analyses uncovered additional difficulties rural VA hospitals faced when implementing HAI prevention practices. The 3 most prominent themes were: (1) lack of human capital including those with HAI expertise; (2) having to cultivate needed resources; and (3) having to operate as a system within a system. As context for understanding these themes, particularly the system theme, it is important to note that all VA hospitals are part of the Department of Veterans' Affairs, Veterans' Health Administration (often referred to as "Central Office") that is further broken down into regional Veterans' Integrated Service Networks (VISNs). VISNs manage several VA hospitals within the same region, which includes hospitals that vary in size, structure, and the complexity of patients they treat. In addition, VA hospitals serve as parent facilities to one or several community-based outpatient clinics (CBOCs).
Lack of Human Capital
Overwhelmingly, the biggest issue for rural VA hospitals was the difficulty of recruiting and retaining physicians, both specialists and nonspecialists. There was significant reliance on locum tenens (physicians who temporarily fill staffing positions) among the rural VA hospitals, which presented issues for following infection prevention guidelines and hospital policies. Because locum tenens are not permanent employees and tend to practice only for a short term, we heard that they often had a hard time following the "VA way." . . . we had a contract for all the other 24/7 coverage which just cost us a million dollars . . . and trying to get all those doctors to do all the VA mandated training was not working for us. [Assistant Chief of Staff] Locum tenens were also filling hospitalists' positions, which meant that they were expected to participate in inpatient infection prevention practices.
. . . it's very regular around here with our locums that we utilize for hospitalists . . . when it comes to the hospitalist in the ED we do have to utilize locums because we're so rural it's hard to recruit for those types of positions. [ICU Nurse Manager] Although the difficulties associated with physician recruitment and use of locum tenens were often described in more general terms, given the broad effect on the hospital as a whole, the implications for infection prevention were also clear. For example, turnover among locum tenens meant that there was a continuous need to educate and monitor staff on HAI prevention practices. However, due to limited resources and/or staff, tasks such as education were sometimes prioritized below other immediate patient care needs.
As our survey data showed, less than one-third of rural VA hospitals had a hospital epidemiologist. One of our sites had 2 infection preventionists taking on these responsibilities but neither was an epidemiologist by training. Therefore, they often had to seek out and educate themselves on evidence-based infection prevention practices before rolling out changes to staff. We found that, at some rural VA hospitals, the infection preventionists also lacked internal support, which seemed to compound the difficulty of implementing changes. 
Cultivating Resources
Unlike nonrural VA hospitals, rural VA hospitals were less likely to have strong academic affiliations. Not having this relationship affected rural VA hospitals' ability to access new knowledge, resources, and recruit physicians. To fill these gaps, staff at the rural VA hospitals developed various strategies for obtaining and utilizing both internal and external resources. For example, tapping into the VISN as a resource provided access to an Infectious Disease (ID) physician for one of the sites.
. . . nothing against our current ID doc, but he hasn't had all the training and everything else. He kind of, because he maybe had an interest in it, "Yeah, I will attend and I will be on your Infection Control Committee" but when we get these real strange ID consults in, which we do, and especially because we're rural, we don't deal with some of these unusual disease states very often, so we do go to [VISN] and they're easy and good to work with. [Pharmacy Supervisor]
Another infection preventionist cultivated a relationship with a state Association for Professionals in Infection Control (APIC) chapter to gain access to information and resources. The relationship she formed with APIC provided her resources she could not find within the VA hospital.
But we also, we share back and forth. Like I'm using [APIC] hand hygiene observation sheets, and I'm using their methodology for hand hygiene observations because they've developed the sheets, they developed the training, they developed the data collection, they developed all kinds of stuff, so it was really a win-win for both of us to share. [Infection Preventionist]
Even though many rural-based infection preventionists had formed relationships with outside specialists, they also wanted internal access to ID specialists. Some rural VA hospitals were moving toward using more telemedicine as a means to access specialists. Contact and consultation via telemedicine would allow them to treat patients internally rather than referring them to other hospitals.
. . . that's probably potentially one of our weaknesses, we can handle certain things to a point and then sometimes like even in infectious disease we're pretty good on most of the stuff but we get into some strange things occasionally and it would be nice to have access to an ID physician. We can call the [out of state] VA, it's sometimes hard to track someone down there. [Pharmacist] We also found that infection preventionists who had the most success with implementing HAI preventive initiatives were both well-thought-of and well-liked within the organization. They made numerous social connections throughout the organization and knew whom to utilize as a resource. For rural hospitals, this was especially important since they were working with limited resources and had to be creative in the strategies they used to implement changes.
. . . one of my favorite skills is knowing who to go to and knowing not only here but at other VAs, as main resources, knowing a lot of people, having my finger in a lot of different pies so that I never know who I can tap, but I'm going to remember and I'm going to tap you for something. . .
. [Infection Preventionist]
A System Within a System (Within a System) As outlined above, all VA hospitals are part of VISNs. VISNs extend across states and geographic regions often including large, academic urban hospitals and small, rural hospitals within the same VISN. Despite variability in such characteristics as size, access to resources, and patient population, all VA hospitals are generally expected to implement mandates issued at both national and VISN levels. Some of these mandates can be particularly challenging for some rural VA hospitals. Several of our interviewees described how one negative event within any VA hospital can result in mandates requiring all VA hospitals and CBOCs to implement practice change even though the change may not be warranted or may even be detrimental given the local context of the individual facility. As one senior-level leader expressed:
. . . there's a knee jerk reaction of [Central Office] to one bad event happens one place and therefore we need to change 160 places. And we're finding that, some of these things that just don't make sense, it didn't make a lot of economic sense for us to have a 24/7 emergency department here because we don't have the volume. It doesn't make a lot of sense for us to if we want to keep intermediate surgery, which we do, to have a vascular surgeon in the house all the time, and that's just tremendously economically disadvantageous. [Associate Director]
We heard that having to respond to these mandates often diverted funds away from other needed resources, including infection prevention, potentially making it difficult to implement other required mandates.
Similarly, we heard concerns about the lack of consideration of existing processes at local VA facilities when mandates are created at a VISN or Central Office level. Implementing these mandated changes can be costly, time intensive, and potentially inefficient, thus adding more strain. For example, while describing implementation of the MRSA prevention initiative that required a dedicated MRSA prevention coordinator at each facility, one participant explained:
. . . oftentimes the VISN gives mandates on things "You're going to have this, this, this, this," when we would like to concentrate more on Infection Control. "No, we want you to fund this position here and we want it to be full time" where we could, at this small facility, it might be just a 0.25 position, but they want a full-time person in that position and we could use the resources for perhaps infection control. [Chief of Staff] Adding to the challenge rural VA hospitals faced with implementing certain mandates was the fact that these initiatives also have to be rolled out to their affiliated CBOCs, which are often geographically distant. We found that, for infection preventionists, the geographic distance made it difficult for them to manage and implement HAI initiatives in their CBOCs. Our results revealed that communication between the VA hospital and their CBOCs seemed to be sporadic, with managing staff from the hospital visiting these centers 1-2 times per year. But, they were still responsible for all matters related to infection prevention. 
Discussion
Rural VA hospitals, like their nonrural counterparts, were using many of the key recommended practices for preventing HAIs. In particular, those practices that are commonly recommended by guidelines (eg, maximum sterile barrier precautions) and used by the majority of non-VA hospitals 16 are also being used by rural VA hospitals. However, our findings also identified a number of factors encountered by rural VA hospitals that affected practice implementation. Some factors identified reflect those found in other rural hospital studies, including the lack of specialized staff and limited resources. 5, 9, 11 Similarly, rural VA hospitals struggled with many of the same issues as nonrural hospitals, such as getting "buy-in" from staff and data collection to document and monitor infection rates. 23, 24 However, given the combined effect of those factors often associated with being rural and having to operate as part of a larger health care system, some unique issues were also identified including: (1) lack of human capital including those with HAI expertise; (2) having to cultivate needed resources; and (3) having to operate as a system within a system.
One of the biggest challenges faced by rural VA hospitals is the recruitment and retention of health care professionals, particularly physicians, which can affect the implementation of infection prevention practices. Although this is a well-documented issue for rural hospitals in general, 25, 26 it does highlight the impact of having to rely more heavily on locum tenens, resulting in the continuous need for HAI prevention education and monitoring, which often puts a strain on already limited resources. Additional support to improve recruitment and retention of health care professionals and specifically physicians may be needed for these rural VA hospitals. The capacity to leverage resources within the VA health care system was also identified as an important strategy for dealing with the lack of specialty care. Many rural VA hospitals are beginning to become "connected" through telemedicine to regional/VISN-level specialists as a way to supplement care in the absence of locally available resources. In fact, the VA has implemented the SCAN-ECHO 27 initiative, modeled after Project ECHO, 28 which links local health care providers with specialists via virtual clinics to improve specialty care for underserved, rural populations. This initiative currently focuses on 4 medical conditions: diabetes, pain management, Hepatitis C, and cardiology, but it has the potential to expand to other areas such as ID and HAI prevention. Cultivating ties with external groups, such as APIC, was also recognized as a way to bolster local infection prevention resources and expertise. Identifying and establishing these types of linkages is an important strategy not only for rural VA hospitals but for rural hospitals in general. Rural infection preventionists might consider joining an existing community or even creating a community that would focus on infection prevention issues at rural hospitals.
Because rural VA hospitals are part of the larger VHA, they are subject to the same mandates as large, urban VA hospitals. Since rural VA hospitals tend to treat a different patient population (ie, less critically acute patients), some of these mandates were not necessarily applicable and quite possibly, a waste of resources. Allowing for greater flexibility or local adaptation of these mandates could be an important strategy to facilitate implementation. While the VA may be the largest integrated health care system in the United States, 29 this issue is likely to become increasingly important for non-VA rural hospitals given the growing pressure for network formation and system development as part of health care reform. 30 Study limitations include the potential for response bias with our study survey. However, with an overall response rate of greater than 60% and the observed variability in hospital bed sizes and geographic distribution, we believe our findings are generally robust. We also recognize the relatively small sample size for our qualitative work but we were able to replicate and build on existing findings. In addition, we did not interview CBOC staff. Gaining their perspectives on HAI topics is needed and would be a valuable addition to the literature as well as for clinical practice.
In conclusion, rural VA hospitals are an important part of the VA's health care infrastructure by providing critical services for a significant number of veteran patients. Despite some unique challenges, these facilities are providing key infection prevention services to ensure a safe environment for the veterans they serve. Certain factors, however, such as staff expertise, local context, and the need for greater flexibility in HAI prevention implementation, impact how and when these practices are used. Implementation of HAI prevention strategies should take into account local resources and capabilities. If few exist, additional support and creative strategies may be needed to prevent HAIs in rural settings.
